Abstract: A propagation model to estimate the average received power in aa urban microcell environment bas been developed. This model can be used both in Line of Sight &OS) and Non Line of Sight (NLOS) conditions in any regular or irregular microcell structure.
I. INTRODUCTION
The comprehension of the propation mechanisms in Merent scenarios like ban, metropolitan, nual, indoor, etc. is a key factor for developing cell planning methods. They allow the the modelling and the establishment of prediction methods for attenuation (shadowing, fading statistics, penetration losses, etc.) and multipath effects (power delay profiles and delay spread) in large (macro), small (micro) and indoor (pico) cells taking into account the effects of system parameters, such as base antenna height, frequency, site location and environment.
The aim of this paper is to present some results of a path loss deterministic simulation model designed for microcells. It is based in ray tracing in three dimensional structures including building and ground reflections and diffraction and combination of reflecteddifiacted rays.
The model depends on working frequency and signal polarization, on streets geometry, and on the electrical characteristics of walls and ground (dielectric properties and roughness). Once the structure is defined and transmitter position selected, the software gives the attenuation for a given position of mobile, or for a given run along streets or for the overall defined structure. The results are presented in figures (distance versus attenuation) and, if wished, streets structure is shown on computer screen and the trajectory appears in different colours corresponding to different attenuation levels. being ro , r1 and rn the path lengths of direct ray, ground reflected ray and n-building reflected ray respectively. Rg is the ground-reflection coefficient, Rn is the product of n reflection coefficients corresponding to n wall reflections.
The reflection coefficient is obtained through [3]:
We assume that vertical polarization is transmitted so parallel incidence is considered for building reflections and ortogonal incidence for ground reflection. E and B are the permitivity and conductivity of the material and p (rugosity) accounts for the lack of uniformity of the walls.
* NLOS environment: propagation loss is dominated by interference between buildingdiffracted rays and multiple combinations of reflexion and diffraction [2] . To account for diffraction phenomena for three dimensional structures the Uniform Theory of Diffraction is used (VTD) with the following assumptions: vertical polarization for trasmitted field and perfectly isotropic and conducting wedges. The diffracted fie1 is then expressed as follows The user has then the possibility to choose between two options: obtaining the propagation loss for a fixed position of the mobile or for a run. Whatever the option the coordinates are always introduced graphically by using the mouse and the program translates to x,y,z values.
Then the user selects the limits for the rays contributing to the received power. The program allows to choose the number of reflections and diffractions considered and also different combinations of diffraction and reflection. It allows also to check the contribution of propagation ways different from the principal (through double or triple diffraction and reflection-reflection-reflection). This "propagation characteristics" can be saved in a file for being used again. The possibility of activatddesactivate the contributions allows a separate study of each one and to state its influence over the received power. 
IV SIMULATION RESULTS
When a regular struchm is considered the building wedge has an internal angle 0~4 2 and then n=1.5. Two Merent runs bave been studied in fig.l (a) (fig.6) . * Run along an avenue: The direct and ground reflected rays contribute only around the intersection with the street where base st. is ubicated (Fig.2) . Its influence increases when the base st. gets closer to the avenue or widening the street containing the base station. In this two cases the transition from LOS to NLOS is smoother. Reflections on buildings also Contribute to the field and extend their influence to the NLOS zone as can be shown in fig.3 . Obtained results are easily predictable being the main difference from regular structure the fact that LOS contribution is strongly dependent of the angle between the street containing the transmitter and the NLOS street.
From the point fo view of the program no simplification over the general expression for the diffraction ooefficient can be considered and then, it is necessary to known (introduced as a parameter) the different angles between the two vectors which shape the comer. 
V COMPARISON WITH MEASUREMENTS

